We assemble a sample of 3258 low-redshift galaxies from the Sloan Digital Sky Survey Data Release 6 (SDSS DR6) with complementary photometric observations by GALEX, 2MASS and IRAS at far-ultraviolet and infrared wavelengths. We use a recent, simple but physically motivated model to interpret the observed spectral energy distributions of the galaxies in this sample in terms of statistical constraints on physical parameters describing the star formation history and dust content. The focus on a subsample of 1658 galaxies with highest signal-tonoise ratio (S/N) observations enables us to investigate most clearly several strong correlations between various derived physical properties of galaxies. In particular, we find that the typical dust mass M d of a galaxy forming stars at a rate ψ can be estimated remarkably well using the formula M d = (1.28 ± 0.02) × 10 7 (ψ/M ⊙ yr −1 ) 1.11±0.01 M ⊙ over at least three orders of magnitude in both quantities. We also find that the dust-to-stellar mass ratio, the ratio of dust mass to star formation rate and the fraction of dust luminosity contributed by the diffuse interstellar medium (ISM) all correlate strongly with specific star formation rate. A comparison with recent models of chemical and dust evolution of galaxies suggests that these correlations could arise, at least in part, from an evolutionary sequence. As galaxies form stars, their ISM becomes enriched in dust, while the drop in gas supply makes the specific star formation rate decrease. Interestingly, as a result, a young, actively star-forming galaxy with low dust-to-gas ratio may still be highly dusty (in the sense of a high dust-to-stellar mass ratio) because it contains large amounts of interstellar gas. This may be important for the interpretation of the infrared emission from young, gas-rich star-forming galaxies at high redshift. The results presented in this paper should be especially useful to improve the treatment of the ISM properties of galaxies in semi-analytic models of galaxy formation. Our study also provides a useful local reference for future statistical studies of the star formation and dust properties of galaxies at high redshifts.
limited constraints on the dust content of galaxies. New insight into the dust properties requires observations at mid-and far-infrared wavelengths, where the dust re-radiates the energy absorbed from starlight. The first studies of this kind combined ultraviolet and optical observations of large samples of nearby galaxies with empirical estimates of the total infrared luminosity computed from observations with the Infrared Astronomical Satellite (IRAS) at 12, 25, 60 and 100 µm (e.g. Wang & Heckman 1996; Hopkins et al. 2001; Sullivan et al. 2001; Kong et al. 2004) . Other recent studies have taken this (largely empirical) approach a step further by developing consistent models of galactic spectral energy distributions at ultraviolet, optical and infrared wavelengths (e.g. Silva et al. 1998; Dopita et al. 2005) . These sophisticated models combine the spectral evolution of stellar populations with detailed calculations of the transfer of starlight through the interstellar medium in galaxies. Such models, however, are not optimised to interpret the observations of large samples of galaxies.
Recently, da Cunha et al. (2008) proposed a simple, physically motivated model to interpret consistently the ultraviolet, optical and infrared observations of large samples of galaxies in terms of statistical constraints on physical parameters pertaining to the stars, gas and dust. By design, this model is less sophisticated than other existing radiative transfer models. In return, it allows one to interpret efficiently the spectral energy distributions of large samples of galaxies in terms of statistical constraints on a minimal set of adjustable physical parameters. da Cunha et al. (2008) used this model to derive median-likelihood estimates of the stellar mass, star formation rate, dust attenuation and dust mass from the observed ultraviolet, optical and infrared spectral energy distributions of 66 galaxies in the Spitzer Infrared Nearby Galaxy Sample (SINGS, Kennicutt et al. 2003) . For these galaxies, the dustto-stellar mass ratio appears to correlate strongly with specific star formation rate (i.e. the star formation rate divided by the total stellar mass), confirming the expectation that dust mass and star formation rate are tightly related in galaxies.
In the present paper, we investigate further the relation between star formation activity and dust content by studying the properties of a much larger sample of 3258 star-forming galaxies, for which photometric observations are available at ultraviolet, optical and infrared wavelengths. We use the model of da Cunha et al. (2008) to derive median-likelihood estimates of several physical parameters of each galaxy in this sample, such as the total stellar mass, dust mass star formation rate and fractional contribution of different dust components to the total infrared luminosity. We then focus on a sub-sample of 1658 galaxies with highest signal-to-noise ratio (S/N) photometry from the far-ultraviolet to the far-infrared. The large size of this sample allows us to study in unprecedented detail the relations between specific star formation rate, dust mass and dust-to-gas ratio already identified in the SINGS sample by da Cunha et al. (2008) . We find that, in particular, the typical dust mass M d of a galaxy forming stars at a rate ψ can be remarkably well estimated using the formula M d = (1.28 ± 0.02) × 10 7 (ψ/M ⊙ yr −1 ) 1.11±0.01 M ⊙ . We interpret our results in the framework of recent models of chemical and dust evolution of galaxies by Calura et al. (2008) . These models provide a means of predicting the time evolution of the stellar and dust content of galaxies with different star formation histories. We conclude from this that the relations between specific star formation rate and dust content exhibited by the galaxies in our sample could be regarded, at least in part, as an evolutionary sequence.
The paper is organised as follows. We first describe the matched GALEX-SDSS-2MASS-IRAS sample in Section 2. In Section 3, we outline the method used to derived statistical estimates of the total stellar mass, dust mass, star formation rate and fractional contribution of different dust components to the total infrared luminosity for each galaxy in this sample. We present the relations between these various derived quantities in Section 4. In Section 5, we discuss some potential biases of our approach. We also compare our results with the predictions of different models to illustrate the implications of our study for the evolution of the dust content of star-forming galaxies. Section 6 summarises our conclusions.
THE GALAXY SAMPLE
In this work we analyse a galaxy sample obtained by crosscorrelating the Sloan Digital Sky Survey Data Release 6 (SDSS DR6) main spectroscopic sample with photometric catalogues at ultraviolet (from the Galaxy Evolution Explorer, GALEX), nearinfrared (from the Two Micron All Sky Survey, 2MASS) and farinfrared (from the Infrared Astronomical Satellite, IRAS) wavelengths.
Optical photometry
The SDSS DR6 spectroscopic sample (Adelman-McCarthy et al. 2008 ) contains 792,680 galaxies with known redshifts to a Petrosian r-band magnitude limit r < 17.77. Optical photometry in the ugriz bands (at 3557, 4825, 6261, 7672 and 9097Å, respectively) is available for these galaxies. We use the SDSS 'model magnitudes' in these bands, which reflect the integrated light from the whole galaxy and are the best suited to comparisons with total photometry from GALEX, 2MASS and IRAS at ultraviolet and infrared wavelengths. We stress that such consistent multiwavelength photometry is a key requirement in the interpretation of the spectral energy distributions of the galaxies in Section 3. Many fundamental parameters of the galaxies of the SDSS DR6 spectroscopic sample have been derived from the spectroscopic data (e.g. Brinchmann et al. 2004) , and are publicly available in an online database 1 . We use this information to restrict our sample to galaxies classified as 'star-forming' according to their emission lines. Active Galactic Nuclei (AGNs) in the sample are eliminated when at least one of two criteria are met: (i) the presence of broad emission lines from high-velocity gas around the AGN (e.g. Brinchmann et al. 2004) ; (ii) the presence of narrow emission lines with intensity ratios characteristic of an AGN in the Baldwin, Phillips & Terlevich diagram (BPT; Baldwin et al. 1981) , according to the criterion of Kauffmann et al. (2003a) 2 . If the emission lines are highly attenuated, the BPT diagnostic may fail to identify an obscured AGN (in Section 5.3, we discuss the possible contamination of our sample by optically thick AGN). Observations in the X-rays or in the mid-infrared can be used to detect AGN in this case.
Ultraviolet photometry
To supplement SDSS DR6 spectroscopic data with ultraviolet measurements, we cross-correlate the sample with the latest data release from GALEX (Martin et al. 2005; Morrissey et al. 2005) . GALEX is an all-sky survey providing images of the galaxies in two photometric bands: the far-ultraviolet (FUV, at 1520Å) and the near-ultraviolet (NUV, at 2310Å). To match the SDSS and GALEX catalogues, we use a search radius of 4 arcsec around the SDSS position (data kindly provided in advance of publication by David Schiminovich). We require a detection in at least one of the two FUV and NUV bands. We retain galaxies which have a single GALEX detection within the search radius, i.e., we eliminate objects for which two or more GALEX detections may exist for the same SDSS source. We adopt GALEX FUV and NUV 'automags', which use a Kron aperture defined by the profile of each galaxy in each band, and are designed to recover the total flux.
At ultraviolet wavelengths, Galactic foreground extinction is particularly important. Therefore, we apply Galactic reddening corrections to the GALEX magnitudes (Seibert et al. 2005) : AFUV = 8.29 E(B − V ) and ANUV = 8.18 E(B − V ), where the colour excess E(B − V ) is determined from the dust reddening maps of Schlegel et al. (1998) . Although observations at longer wavelengths are less affected by Galactic extinction, we also correct the observed optical magnitudes of Section 2.1 and near-infrared magnitudes of Section 2.3 using the same method.
Near-infrared photometry
We further supplement our sample with near-infrared photometry in the JHKs bands (at 1.25, 1.65 and 2.17 µm, respectively) from the 2MASS (Skrutskie et al. 2006 ) All Sky Extended Source Catalog (XSC). We cross-identify the SDSS DR6 spectroscopic sample and the 2MASS XSC within a search radius of 5 arcsecs around the SDSS coordinates. Only sources with no artefacts and which are not in close proximity to a large nearby galaxy are retained. Concerning the photometry, we follow the recommendations in the User's Guide to the 2MASS All-Sky Data Release 3 to include most of the integrated flux from the galaxies while providing accurate colours: we adopt K20 fiducial isophotal elliptical aperture magnitudes for galaxies with Ks < 13, and fixed 7 arcsec circular aperture magnitudes for fainter galaxies.
Mid-and far-infrared photometry
We now turn to the most original feature of our sample: the inclusion of mid-and far-infrared photometry obtained with IRAS (Beichman et al. 1988) . Observations with IRAS are rather limited in sensitivity, but they have the advantage of providing an all-sky survey at 12, 25, 60 and 100 µm.
4 We cross-correlate our sample with both the IRAS Point Source Catalogue (PSCz; Saunders et al. 2000) and the IRAS Faint Source Catalogue v2.0 (FSC; Moshir 1989) . The PSCz catalogue is a complete and uniform galaxy catalogue assembled from the IRAS Point Source Catalogue (Beichman et al. 1988 ) and supplemented by various redshift surveys. It contains 15,411 galaxies with measured redshifts to a depth of 0.6 Jy at 60 µm. The Faint Source Catalogue contains 173,044 sources to (1) plotted against redshift for galaxies in the matched GALEX-SDSS-2MASS-IRAS described in Section 2. Galaxies belonging to the IRAS PSCz catalogue (blue symbols) are distinguished from those belonging to the IRAS FSC catalogue (red symbols). a depth of roughly 0.25 Jy at 60 µm. Low Galactic latitude regions (|b| < 20
• ) are excluded from this catalogue because of the contamination by foreground Galactic sources at this detection limit. For both catalogues, we rely on the quoted data quality flags to select sources having a good flux quality at 60 µm and at least a moderate flux quality at 100 µm; detections at 12 and 25 µm are not strictly required. To increase the reliability of the sample, we exclude observations which are confusion-limited or contaminated by cirrus emission.
We cross-correlate the SDSS sample with the IRAS PSCz and IRAS FSC catalogues using the same criteria as Pasquali et al. (2005) , i.e., we discard IRAS sources with more than one SDSS-matched object within a search radius of 30 arcsec. For the PSCz catalogue (with redshift information), this criterion appears to cause only about 1 per cent of the infrared sources to be assigned the wrong SDSS counterpart. The contamination may be higher in the case of the lower-quality FSC catalogue. Using simulated data, Pasquali et al. (2005) estimate that the percentage of wrong crossidentifications is at most 1.5 per cent for a matching radius of 30 arcsec.
Final sample
Our final GALEX-SDSS-2MASS-IRAS sample is composed of 3258 galaxies from the PSCz and FSC catalogues at redshifts z 0.22 (see Fig. 2a ). To summarise, the galaxies in this sample have:
• ultraviolet fluxes in at least one of the FUV and NUV GALEX bands;
• optical ugriz fluxes from SDSS;
• near-infrared JHKs fluxes from 2MASS;
• 60-and 100-µm flux densities from IRAS (some galaxies also have 12-and 25-µm measurements).
We note that, for consistency, all fluxes used in our study are designed to be total fluxes, which do not require aperture corrections. For this reason, we also choose not to include SDSS spectroscopic information available for these galaxies, which is restricted to the inner 3-arcsec diameter aperture sampled by the SDSS spectroscopic fibre aperture. At the low redshifts of our galaxies, this limited spatial sampling could severely bias estimates of the star formation rate and dust content ). In addition, spectroscopic quantities pertaining to a restricted central area cannot be compared directly with multi-wavelength photometric quantities describing the whole galaxy.
It is instructive to examine the typical infrared luminosity L tot d of the galaxies in our sample. For this purpose, we compute L tot d from the 60-and 100-µm IRAS flux densities F 60 ν and F 100 ν using the empirical formula (Helou et al. 1988 )
where
Here, dL is the luminosity distance in m, F from LFIR in equation (1) following the empirical prescription of Helou et al. (1988) , which depends on the F 60 ν /F 100 ν ratio, and assuming a dust emissivity index β = 2. The resulting median correction for our sample is Fc = 1.35.
In Fig. 1 , we plot the total dust infrared luminosity L tot d
computed in this way as a function of redshift. A large fraction of the galaxies in our sample (about 22 per cent) have
11 L ⊙ . Such galaxies are usually referred to as 'luminous infrared galaxies' (LIRGs). About 1 per cent of the galaxies of our sample have
12 L ⊙ . These galaxies with extremely high infrared luminosities are usually referred to as 'ultra-luminous infrared galaxies' (ULIRGs). This type of galaxies has been the object of extensive studies (e.g. Soifer et al. 1987; Veilleux et al. 1995 Veilleux et al. , 1999 Rigopoulou et al. 1999; Cao et al. 2006; Armus et al. 2007 ). In the local universe, most ULIRGs are observed to be the results of interactions and mergers. Visual inspection of the SDSS optical images confirms that ULIRGS in our sample also have disturbed morphologies.
In Fig. 2 , we compare the properties of our sample with the overall properties of the SDSS star-forming galaxy sample. Fig. 2a shows that galaxies in our sample tend to lie at lower redshifts than the bulk of SDSS star-forming galaxies. This results from the required detection by low-sensitivity IRAS observations. Fig. 2b further shows that galaxies in our sample tend to have typically redder g − r colours than SDSS star-forming galaxies. This is most probably a consequence of the higher dust content of our galaxies, which makes them detectable by IRAS. In fact, Obrić et al. (2006, see their figure 19 ) point out that SDSS galaxies detected by IRAS have systematically higher dust attenuation than the average SDSS star-forming galaxy. The difference in the distributions of r-band absolute magnitude Mr in Fig. 2c is more subtle to interpret. This is illustrated by Fig. 2d , where we plot Mr in different redshift bins for both samples. At redshifts z < 0.12, galaxies in our sample are typically brighter than SDSS star-forming galaxies. This is because SDSS galaxies with intrinsically faint r-band magnitudes are too faint in the infrared to be detected by IRAS. At redshifts z > 0.12, the SDSS and IRAS detection limits both correspond to similarly bright galaxies. 
STATISTICAL CONSTRAINTS ON PHYSICAL PARAMETERS
In this Section, we use the simple model of da Cunha et al. (2008) to extract star formation histories and dust contents from the ultraviolet, optical and infrared observations of the galaxy sample described in Section 2. We first briefly summarise the model. Then, we describe the statistical approach used to derive medianlikelihood estimates of physical parameters from the available data.
Description of the model
The simple, physically motivated model of da Cunha et al. (2008) allows us to interpret the mid-and far-infrared spectral energy distributions of galaxies consistently with the emission at ultraviolet, optical and near-infrared wavelengths. We briefly recall the main features of this model. We compute the emission by stars in galaxies using the latest version of the Bruzual & Charlot (2003) population synthesis code (Charlot & Bruzual, in preparation) . This code predicts the spectral evolution of stellar populations in galaxies from farultraviolet to far-infrared wavelengths and at ages between 1 × 10 5 and 2 × 10 10 yr, for different metallicities, initial mass functions (IMFs) and star formation histories. In this work, we adopt the Chabrier (2003) Galactic-disc IMF.
The emission from stars is attenuated using the simple twocomponent dust model of Charlot & Fall (2000) . This accounts for the fact that stars are born in dense molecular clouds with typical lifetimes of 10 7 yr; at later ages, stars migrate to the ambient (diffuse) ISM. Thus, the light produced by stars younger than 10 7 yr is attenuated by dust in the birth clouds and in the ambient ISM, while the light produced by older stars is attenuated only by dust in the ambient ISM. The model of Charlot & Fall (2000) uses an 'effective absorption' curve for each component,τ λ ∝ λ −n . The slope n reflects both the optical properties and the spatial distribution of the dust. Following Charlot & Fall (2000), we adopt for the ambient ISM
whereτV is the total effective V -band absorption optical depth of the dust seen by young stars inside birth clouds, and
) is the fraction of this contributed by dust in the ambient ISM. For the stellar birth clouds, we adopt:
We use this prescription to compute the total energy absorbed by dust in the birth clouds and in the ambient ISM; this energy is reradiated by dust at infrared wavelengths. By analogy with da Cunha et al. (2008), we define the total dust luminosity re-radiated by dust in the birth clouds and in the ambient ISM as L
BC d
and L
ISM d
, respectively. The total luminosity emitted by dust in the galaxy is then
in wavelength over the range from 3 to 1000 µm using 4 main components (see da Cunha et al.
for detail):
• the emission from polycyclic aromatic hydrocarbons (PAHs; i.e. mid-infrared emission features),
• the mid-infrared continuum emission from hot dust with temperatures in the range 130-250 K,
• the emission from warm dust in thermal equilibrium with adjustable temperature in the range 30-60 K,
• the emission from cold dust in thermal equilibrium with adjustable temperature in the range 15-25 K.
In stellar birth clouds, the relative contributions to L
BC d
by PAHs, the hot mid-infrared continuum and warm dust are kept as adjustable parameters. These clouds are assumed not to contain any cold dust. In the ambient ISM, the contribution to L
ISM d
by cold dust is kept as an adjustable parameter. The relative proportions of the other 3 components are fixed to the values reproducing the midinfrared cirrus emission of the Milky Way. da Cunha et al. (2008) find that the above minimum number of components is required to account for the infrared spectral energy distributions of galaxies in a wide range of star formation histories.
Median-likelihood estimates of physical parameters
The model summarised in Section 3.1 allows us to derive statistical estimates of galaxy physical parameters, such as the stellar mass, star formation rate and dust mass, from simultaneous fits of ultraviolet, optical and infrared observations. To achieve this, we adopt a Bayesian approach similar to that used by da Cunha et al. (2008) to interpret the spectral energy distributions of SINGS galaxies.
Model library
We build large libraries of stochastic models at different redshifts z = 0.00, 0.05, 0.10, 0.15 and 0.20.
At each redshift, we generate a random library of stellar population models for wide ranges of star formation histories, metallicities and dust contents. Each star formation history is parameterised in terms of an underlying continuous model with exponentially declining star formation rate, on top of which are superimposed random bursts (see also Kauffmann et al. 2003b ). The models are distributed uniformly in metallicity between 0.2 and 2 times solar. The attenuation by dust is randomly sampled by drawing the total effective V -band absorption optical depth,τV , between 0 and 6, and the fraction of this contributed by dust in the ambient ISM, µ, between 0 and 1 (see da Cunha et al. 2008 for more details on the prior distributions of these parameters). For each model, we compute the fraction of the total energy absorbed by dust in the diffuse ISM, fµ. We also compute the specific star formation rate averaged over the last t8 = 10 8 yr,
where M * (t) is the stellar mass at time t.
In parallel, at each redshift, we generate a random library of infrared spectra for wide ranges of dust temperatures and fractional contributions by different dust components to the total infrared luminosity. The fraction of total dust luminosity contributed by , between 15 and 25 K. Finally, we distribute uniformly the contribution by cold dust to the total infrared luminosity of the ISM, ξ ISM C , between 0.5 and 1. We compute the dust mass associated to each model in the library of infrared spectra as
where M 
where κ λ is the dust mass absorption coefficient and
, we adopt κ λ ∝ λ −β , with β = 1.5 for warm dust and β = 2.0 for cold dust, normalised to κ850 = 0.77 g −1 cm 2 at 850 µm (Dunne et al. 2000) .
We combine the stochastic libraries of attenuated stellar spectra and dust emission spectra at each redshift by associating models corresponding to similar values of fµ (to within some uncertainty interval δfµ = 0.15) in the two libraries, which we scale to the same total dust luminosity L tot d . For each combined spectrum, we compute the synthetic photometry in the GALEX F U V and N U V , SDSS ugriz, 2MASS JHKs and IRAS 12-, 25-, 60-and 100-µm bands.
Corrections applied to the observed fluxes
In the redshift range of the sample described in Section 2, prominent optical nebular emission lines can significantly affect the observed galaxy fluxes in the SDSS gri bands. The model spectra we use to interpret these data do not include nebular emission lines. Therefore, to interpret the optical fluxes of observed galaxies with these models, we first need to correct the observed SDSS gri magnitudes for potential contamination by nebular emission lines (e.g., Kauffmann et al. 2003b ). We use the corrections inferred by Jarle Brinchmann (private communication) from fits of the stellar continuum emission of each SDSS optical spectrum with Bruzual & Charlot (2003) models (we assume for simplicity that the correction derived in this way within the aperture sampled by the SDSS fibre applies to the galaxy as a whole).
We also compute k-corrections to the ultraviolet, optical and near-infrared magnitudes of each galaxy in the sample. To minimise these, we k-correct the magnitudes from the galaxy redshift to the closest redshift of the model grid described in Section 3.2.1, i.e., z = 0.00, 0.05, 0.10, 0.15 or 0.20 (we use the version v3 of the KCORRECT code of Blanton et al. 2003) . This procedure cannot be extended to the IRAS 12-, 25-, 60-and 100-µm flux densities, to which we do not apply any k-correction. We do not expect this to have any noticeable influence on our results, given the large effective width of the IRAS filter response functions and the relatively large observational uncertainties in these bands.
To account for the uncertainties linked to the k-correction and emission-line correction, we add the following errors to the quoted flux uncertainties: 2 per cent for GALEX, 2MASS, and SDSS z bands, and 1.5 per cent for the SDSS gri bands. For the less accurate SDSS u-band photometry, we take an overall observational uncertainty of 10 per cent.
Spectral fits
We perform spectral fits by comparing the observed spectral energy distribution of a galaxy to every model in the library at the corresponding redshift. Specifically, for each observed galaxy, we compute the χ 2 goodness of fit of each model. A model is characterised by a set of randomly drawn physical parameters. We build the likelihood distribution of any given physical parameter for the observed galaxy by weighting the value of that parameter in each model by the probability exp(−χ 2 /2). We take our final estimate of the parameter to be the median of the likelihood distribution, and the associated confidence interval to be the 16th-84th percentile range.
We use this approach to derive the likelihood distributions of several physical parameters of the galaxies in our sample, based on fits of the GALEX FUV and NUV, SDSS ugriz, 2MASS JHKs and IRAS 12-, 25-, 60-and 100-µm fluxes. We focus particularly on: the star formation rate averaged over the last 10 8 yr, ψ; the stellar mass, M * ; the specific star formation rate, ψS = ψ/M * ; the dust mass, M d ; the total luminosity of the dust, L tot d , and the fraction of this contributed by the diffuse ISM, fµ.
We first check how well the model can reproduce the observed spectral energy distributions of the galaxies in our sample. The histograms in Fig. 3 show, for each photometric band, the distribution of the difference between the observed luminosity L obs ν and the best-fit model luminosity L mod ν , in units of observational error σ. Overall, the model provides remarkably consistent fits to the observed ultraviolet, optical and infrared luminosities of the galaxies. Fig. 3 shows small systematic offsets in the g, r and z bands, corresponding to an overestimate of the g-band flux and underestimates of the r-and z-band fluxes of the order of 0.01 mag. These offsets may originate from a deficiency in stellar population synthesis models, further worsened by the potential contamination of the g and r bands by minor emission lines, which we neglected in our corrections of Section 3.2.2. We note that the magnitude of these offsets is of the order of the uncertainties in the SDSS AB calibration 5 . In the near-infrared, there is a tendency for the model to slightly overestimate the observed Ks-band luminosity (by an amount corresponding to about 0.10 mag). This offset is well within the uncertainties of current stellar population synthesis models for this spectral region. We have checked that these offsets have a negligible influence on our results.
To illustrate the quality of these fits, we show in Fig. 4 three examples of the best-fit spectral energy distributions of galaxies spanning wide ranges in star formation and dust properties in our sample, from quiescent, moderately dusty (IRAS F15105+5959, top panel) to actively star-forming, highly dusty (IRAS F09253+1724, bottom panel). The middle panel shows the spectral energy distribution of a galaxy corresponding roughly to the median star formation and dust properties of the sample (IRAS F15028+0820).
THE RELATION BETWEEN STAR FORMATION ACTIVITY AND DUST CONTENT IN GALAXIES
The method described in Section 3 above allows us to derive statistical constraints on the star formation rate averaged over the last 10 8 yr, ψ, the stellar mass, M * , the total dust luminosity, L tot d , the fraction of this contributed by dust in the diffuse interstellar medium, fµ, and the total dust mass, M d , for the 3258 galaxies in the matched GALEX-SDSS-2MASS-IRAS sample described in Section 2.
In Fig. 5 , we show the resulting relation between dust mass M d and star formation rate ψ. The grey contour shows the distribution for the full sample, while grey points show the distribution of a sub-sample of 1658 galaxies with highest-S/N photometry at ultraviolet, optical and infrared wavelengths. This high-S/N subsample includes only galaxies with relative photometric errors less than 2σ larger than the sample mean in each band. Also shown in the lower-right corner of Fig. 5 are the median errors in ψ and M d , derived from the likelihood distributions of these parameters for all the galaxies in the sample. The correlation between dust mass and star formation rate is remarkably tight in Fig. 5 , spanning 4 orders of magnitude in both ψ and M d . We perform a linear fit to the grey points (i.e., the highest-S/N subsample) by computing the bisector of two leastsquare regression lines (Isobe et al. 1990 ): one in M d as a function of ψ, and one in ψ as a function of M d . This gives (black line in Fig. 5 )
The uncertainties quoted in this expression are formal ones derived by taking into account the confidence range in each ψ and M d measurement. These uncertainties are much smaller than the intrinsic scatter of the relation (about 0.5 dex in M d ). Equation (9) can thus be used to estimate the 'typical' dust mass in a galaxy, based on the star formation rate. To our knowledge it is the first time that such an expression is calibrated for a large sample of galaxies. We have investigated the extent to which the SDSS, GALEX and IRAS selections of our sample may introduce a bias in the relation between star formation rate and dust mass derived from Fig. 5 . We used for this the library of stochastic models described in Section 3.2.1. Since these models are normalised to total stellar mass (da Cunha et al. 2008), we assigned a random stellar mass (and scaled dust mass and star formation rate) to each model in the library. We drew the stellar masses uniformly in log(M * /M ⊙ ) between 8.5 and 11.5, to be consistent with the distribution of galaxy stellar masses in our sample. For each model in the library, we computed the expected GALEX, SDSS and IRAS magnitudes in different redshift bins from z = 0 to z = 0.20. Then, we applied the same selection criteria as used for our observed sample to the model library. These selection criteria introduce minimum detectable stellar mass, dust mass and star formation rate. We find that, for example, at the low-redshift end of our sample (z = 0.0025), the IRAS flux limit tends to exclude galaxies with log(M d /M ⊙ ) < 4.5. At the typical redshift of our sample, z = 0.05, the combination of SDSS and IRAS selections sets a minimum detectable dust mass of about 10 7 M ⊙ and a minimum star formation rate of about 0.01 M ⊙ yr −1 (it also introduces serious incompleteness for galaxies with star formation rates less than 1 M ⊙ yr −1 ). We have checked that these selection effects do not affect significantly the empirical relation between the star formation rate and dust mass derived from Fig. 5 , which is dominated by more massive galaxies (including only galaxies with ψ > 1 M ⊙ yr −1 and M d > 10 7 M ⊙ leaves the derived slope unchanged in equation 9).
In Fig. 5 , we also plot for comparison the dust masses and star formation rates derived by da Cunha et al. (2008) for the SINGS galaxies (orange symbols). These nearby galaxies follow the same relation as the galaxies in the matched GALEX-SDSS-2MASS-IRAS sample studied here and extend to slightly lower dust masses and star formation rates 6 . We note that, at fixed star formation rate, the SINGS galaxies tend to have slightly larger dust masses than the galaxies in our sample. This is likely to result from the different selection criteria of the SINGS sample. The typical error bars in M d and ψ are smaller for the SINGS galaxies than for the sample studied here, because a wider collection of observational constraints (especially in the mid-infrared) were available to da Cunha et al. (2008) .
In an attempt to understand which observations set the main constraints on dust mass, we have investigated how the medianlikelihood estimates of M d correlate with a wide range of galaxy colours. We find that M d correlates most strongly with the F 100 ν /F g ν colour, where F 100 ν is the flux density in the IRAS 100-µm band and F g ν that in the SDSS g band. The Spearman rank coefficient for this correlation is rS = 0.56, indicating a positive correlation at the 23σ level for this sample size (we note that the correlation is not improved by the inclusion of an ultraviolet band such as GALEX FUV). The reason for this correlation is that in eq. 7). This component is also mainly responsible for the attenuation of the emission from stars older than 10 7 yr, which dominate the SDSS g-band light, and it is the main contributor to the emission at 100 µm (a more detailed discussion of the set of observables necessary to constrain M d can be found in Section 3.2.2 of da Cunha et al. 2008) .
In Fig. 6 , we explore the relations between specific star formation rate ψS and three particularly interesting physical properties of the galaxies in our sample: the dust-to-stellar mass ratio M d /M * , the ratio of dust mass to star formation rate M d /ψ, and the fraction fµ of the total infrared luminosity L tot d contributed by dust in the diffuse ISM. As in Fig. 5 , grey contours show the relations for the full sample of 3258 galaxies, while individual points show the relations for the 1658 galaxies with highest-S/N photometry. The top panels of Fig. 6 indicate that M d /M * , M d /ψ and fµ are all strongly correlated with ψS: the Spearman rank coefficients for the full sample are rS = 0.84, −0.60 and −0.66, respectively, indi-cating that the correlations are significant at more than 20σ level for this sample size (similar results are obtained when using only the high-S/N subsample). It is important to check that stellar mass is not the main driver for these strong correlations. To verify this, in the bottom panels of Fig. 6 , we show differences in the same quantities as in the top panels for pairs of galaxies closely matched in stellar mass (we have included all possible galaxy pairs for any stellar mass M * in the full sample). Specifically, for each galaxy pair, we plot the difference in specific star formation rate between the two galaxies, [∆ log(ψS/yr −1 )], against the difference in dustmass to stellar-mass ratio, [∆ log(M d /M * )], the difference in ratio of dust mass to star formation rate, [∆ log(M d /ψ)], and the difference in fraction of total infrared luminosity contributed by the diffuse ISM [∆fµ] . The fact that the strong correlations subsist from the top to the bottom panels of Fig. 6 demonstrates that stellar mass is not the main driver of these correlations.
It is of interest to check the extent to which the properties of galaxies in Fig. 6 actually depend on stellar mass. Several studies have shown that the star formation activity of a galaxy tends to decrease with increasing stellar mass (e.g., Brinchmann et al. 2004 ). In Fig. 7 , we plot M d /M * , M d /ψ and fµ as a function of ψS for 3 different stellar-mass ranges chosen to contain roughly similar numbers of galaxies. The distributions in the various quantities on the y-axis and their median values are displayed in the right-hand panels. Fig. 7 shows that the relation between M d /M * and ψS depends little on stellar mass, with only a slight tendency for the less massive galaxies to have somewhat higher M d /M * . Also, the quantity M d /ψ, which traces the dust-to-gas ratio, tends to increase slightly with stellar mass. The quantity displaying the strongest dependence on stellar mass in Fig. 7 is the fraction fµ of the total infrared luminosity contributed by dust in the diffuse ISM: the median value of this parameter increases from 0.5 for low-mass galaxies to 0.7 for high-mass ones. We note that the 3 stellar-mass bins considered here span only a small dynamic range in M * , which may not be enough to reveal the full dependence of the considered properties on stellar mass. It is tempting to interpret the relations of Figs. 6 and 7 as evolutionary sequences, where the build-up of stellar mass would be accompanied by gas consumption and dust enrichment. We return to this point Section 5.4 below.
We have also checked that the non-detection in the 12-and 25-µm IRAS bands of most galaxies in the sample (Section 2.4) has a negligible influence on the results of Fig. 6 . This is illustrated by the blue triangles in the top panels of the figure, which mark galaxies with complete IRAS information in the 12-, 25-, 60-and 100-µm bands. As expected, the median errors in the derived parameters of these galaxies are typically smaller than those for the full sample (as indicated in the upper-right corner of each diagram). Fig. 6 shows that galaxies with complete IRAS information follow the same trends as the rest of the sample. Thus, the availability of only the 60-and 100-µm IRAS flux densities for most galaxies in the sample does not appear to systematically bias the results.
The strength of the correlations between ψS and M d /M * , M d /ψ and fµ in Fig. 6 suggests that the specific star formation rate is a fundamental diagnostic of the ISM properties in galaxies. The left-hand panels of Fig. 6 show that, for example, the galaxies with highest specific star formation rate are also the most dust-rich. The reason for this can be best understood with the help of the middle panels. In these diagrams, M d /ψ may be regarded as a proxy for the dust-to-gas ratio, since ψ is tightly related to the gas mass (H I + H2) by virtue of the Schmidt-Kennicutt law (Schmidt 1959; Kennicutt 1998a ). The inverse correlation between M d /ψ and ψS suggests that the dust-to-gas ratio is larger in galaxies with low spe- Middle panel: ratio of dust mass to star formation rate, M d /ψ (which may be used as a proxy for the dust-to-gas ratio; see Section 4). Right panel: fraction of total infrared luminosity contributed by dust in the ambient ISM, fµ. In each panel, the grey contour shows the distribution of the full matched GALEX-SDSS-2MASS-IRAS sample described in Section 2, while the points show the distribution of the sub-sample of 1658 galaxies with highest-S/N photometry in all bands. The blue triangles show galaxies with complete IRAS information in the 12-, 25-, 60-and 100-µm bands. The error bars represent the median confidence ranges in each parameter. Bottom: differences in the same quantities as in the top panels for pairs of galaxies closely matched in stellar mass (see text for detail). The Spearman rank coefficient r S is indicated in each panel. cific star formation rate, which have presumably exhausted their gas reservoir. In contrast, galaxies with high specific star formation rate and hence large gas reservoirs tend to have lower dust-to-gas ratio [we note that supernovae and young asymptotic-giant-branch (AGB) stars will produce large amounts of new dust in these galaxies; see e.g. Dwek 1998 ]. The left-hand panels of Fig. 6 show that, as a result, a young, actively star-forming galaxy with low dust-togas ratio may still be highly dusty (in the sense of a high M d /M * ) because it contains large amounts of interstellar gas (see also Section 5.4 below). Finally, the right-hand panels of Fig. 6 show that stellar birth clouds are the main contributors to dust heating in actively star-forming galaxies, while in more quiescent galaxies, the bulk of dust emission arises from the heating of dust by older stars in the diffuse interstellar medium. This trend was previously noted for SINGS galaxies by da Cunha et al. (2008) .
We may attempt to combine the above estimates of the dust mass M d for the galaxies in our sample with gas-mass estimates derived from the star formation rate ψ via the Schmidt-Kennicutt law, to constrain the dust-to-gas ratio. The Schmidt-Kennicutt takes the form (Kennicutt 1998b )
where ΣSFR is the surface density of star formation, expressed in
, and ΣH is the surface mass density of H I+H2 gas, expressed in M ⊙ pc −2 . This formula was derived using a Salpeter (1955) IMF with lower and upper cut-offs 0.1 and 100 M ⊙ . We adjust the scaling coefficient by a factor of 1.6 down to account for the fact that the da Cunha et al. (2008) model used here relies on a Chabrier (2003) IMF with same cut-offs. We compute ΣSFR for the galaxies in the high-S/N subsample studied above by dividing our estimates of ψ by the area defined by the minor and major axes of the r-band isophote at 25 mag arcsec −2 (see Section 5.2). We then compute ΣH and hence MH using equation (10).
In Fig. 8 , we plot the dust-to-gas ratio M d /MH derived in this way against the stellar mass M * and the dust attenuation optical depth in the diffuse ISM µτV for the galaxies in the high-S/N subsample. The median errors in M d /MH are quite large. Yet, this ratio appears to correlate with both M * (rS = 0.33; 13σ significance level) and µτV (rS = 0.50; 20σ significance level). The correlation with M * is consistent with the tight correlation between stellar mass and gas-phase metallicity for SDSS star-forming galaxies (e.g. Tremonti et al. 2004 ). In fact, the strong correlation between dust-to-gas ratio and gas-phase metallicity has been noted in several previous studies (e.g. Issa et al. 1990 ; Schmidt & Boller 1993; Lisenfeld & Ferrara 1998) . We note that the relation between M d /MH and µτV in Fig. 8 has too much scatter for the dust optical depth in the diffuse ISM to be used as a reliable proxy for the dust-to-gas ratio in galaxies.
DISCUSSION
In this section, we briefly mention model uncertainties and discuss potential biases introduced by inclination effects and the presence of obscured AGNs in the results derived in the previous sections. We also compare these results with the predictions of models of chemical and dust evolution to illustrate the implications of our study for the evolution of star-forming galaxies.
Model uncertainties
The da Cunha et al. (2008) model used in Section 3 to derive the physical properties of galaxies in the matched GALEX-SDSS-2MASS-IRAS sample relies on a combination of the latest version of the Bruzual & Charlot (2003) population synthesis code and the simple two-component dust model of Charlot & Fall (2000) . Recently, Conroy et al. (2009) have investigated the uncertainties inherent to such models, in particular, those arising from poorly understood phases of stellar evolution (blue horizontal branch stars, blue straggler stars, thermally pulsing AGB stars), the IMF and the properties of dust in the interstellar medium.
7 Uncertainties linked to the IMF will affect our analysis in the same way as pointed out by these authors. In our case, the uncertainties linked to stellar evolution are somewhat minimized by the fact that blue-straggler and 7 We note that Conroy et al. (2009) horizontal-branch stars have a negligible contribution to the emission from star-forming galaxies. Also the version of the Bruzual & Charlot (2003) models used here rely on the improved, empirically calibrated models of Marigo & Girardi (2007) to better account for the contribution by thermally pulsing AGB stars to the nearinfrared emission from galaxies (see Bruzual 2007) . We refer the reader to the original studies of Charlot & Fall (2000) and da Cunha et al. (2008) for discussions of the uncertainties in the dust model (e.g., spatial distribution and optical properties of dust grains; typical lifetime of giant molecular clouds) and their influence on the ultraviolet and infrared emission from galaxies.
The effect of inclination
The model used in Section 3 to derive the physical properties of galaxies in the matched GALEX-SDSS-2MASS-IRAS sample is limited to angle-averaged spectral properties. However, the observed fluxes and colours of galaxies are observed to depend on inclination, especially for spiral galaxies (e.g., Maller et al. 2009 ). SDSS galaxies have been morphologically classified using the concentration index C, defined as the ratio of the radii enclosing 90 per cent and 50 per cent of the r-band luminosity (e.g. Shimasaku et al. 2001; Strateva et al. 2001) . We find that 64 per cent of the galaxies in our sample have concentration indices typical of late-type galaxies (i.e., C < 2.6). Thus, we must check that inclination effects do not introduce any strong bias in the results of Section 4.
We use the ratio b/a of minor to major axes of the SDSS rband isophote at 25 mag arcsec −2 as a proxy for disc inclination. This is justified by the way in which galaxy ultraviolet and optical colours correlate with b/a. For example, we find that colours such as g − r and N U V − r correlate significantly with b/a, with the smaller b/a (presumably tracing higher disc inclinations) corresponding to the redder ultraviolet/optical colours. In Fig. 9 , we plot several properties of the galaxies in the high-S/N subsample (Section 4) against the axis ratio b/a: apparent r-band magnitude, r; stellar mass, M * ; star formation rate averaged over the last 10 8 yr, ψ; total infrared luminosity 8 , L contributed by dust in the diffuse ISM, fµ. We first highlight a selection effect: at low b/a (i.e. high inclination), the sample includes almost no galaxy fainter than r ∼ 16 mag (Fig. 9a) . This is because of the combined requirements of infrared detection by IRAS and ultraviolet detection by GALEX: edge-on galaxies in our sample must be optically bright 8 We note that the values of L tot d derived from our multi-wavelength analysis are typically 0.2 dex larger than those computed using the simple empirical approximation of eqs. (1)- (2). enough that the limited relative dust content required for some ultraviolet photons to escape in the plane of the disc be also sufficient to warrant detection in the infrared. It is important to note that our restriction to the high-S/N subsample in Fig. 9a explains the lack of galaxies at the faintest magnitudes near the r = 17.77 selection cut-off even at low inclinations. Fig. 9b shows that the median-likelihood estimates of stellar mass do not vary significantly with axis ratio, implying that inclination has a negligible influence on M * constraints. This is not surprising, since constraints on M * are dominated by the near-infrared emission, which is little sensitive to dust attenuation. Estimates of the star formation rate exhibit a stronger dependence on inclination (Fig. 9c) : the typical ψ of face-on galaxies (b/a ≈ 1) is a factor of about 3 larger than that of edge-on galaxies. This difference is significant when compared to the median confidence interval in ψ estimates (indicated on the figure). It is consistent with the selection bias identified in Fig. 9a against very dusty edge-on galaxies. This effect is also responsible for the lower dust masses and dust luminosities derived for edge-on compared to face-one galaxies in Figs. 9d and 9e. Finally, Fig. 9f shows the contribution fµ to the total infrared luminosity by dust in the diffuse ISM is systematically higher in edge-on galaxies than in face-on ones. This is likely to result from the lower typical specific star formation rate of edge-on galaxies ( Figs. 9b and 9c ; see the correlation between fµ and ψS in the right-most panels of Fig. 6 ).
We emphasise that the effects identified above are weak compared to the typical dispersion in the estimated parameters. Thus, inclination effects can account only for a minor fraction of the intrinsic scatter in the relations studies in Section 4.
Contamination by AGN hosts
In Section 3, we have interpreted the spectral energy distributions of galaxies in the matched GALEX-SDSS-2MASS-IRAS sample using the model of da Cunha et al. (2008) . An important limitation of this model is that it does not include the potential contribution by an AGN to the infrared emission of a galaxy (e.g. de Grijp et al. 1985) . For this reason, in Section 2, we have excluded from our sample all potential AGN hosts on the basis of their optical-line emission. However, optically-thick AGNs would not be eliminated using this method. This question is a fair concern, as the fraction of AGN hosts is known to increase with the total infrared luminosity (Veilleux et al. 1995; Cao et al. 2006) . In addition, evidence for dust-enshrouded AGN activity has been found in some ULIRGs and LIRGs of the IRAS catalogue (Dudley & WynnWilliams 1997; Imanishi & Dudley 2000) . In an infrared-selected sample of high-redshift (z ∼ 0.8) galaxies with infrared luminosities similar to those of the galaxies in our sample, Elbaz et al. (2002) find 12 ± 5 per cent (5/41) of AGN hosts based on available observations with Chandra X-ray Observatory Hornschemeier et al. 2001) . It is conceivable, therefore, that a similar fraction of galaxies in our sample host an obscured AGN.
Hot dust in the torus surrounding an obscured AGN is expected to radiate mostly in the mid-infrared. This should have only a minor influence on our analysis, since most galaxies in our sample are not detected in the IRAS 12-and 25-µm bands (Fig. 6) . However, some studies suggest that AGNs may be also contribute significantly to the far-infrared emission from galaxies. For example, in the analysis of a matched sample of SDSS-DR2 and IRAS galaxies, Pasquali et al. (2005) find that known AGN hosts exhibit a significant excess of 60-and 100-µm emission, amounting to a typical excess infrared luminosity of 0.18 dex. Yet, it remains unclear whether this excess emission arises from (cold) dust heated by the AGN or by a population of young stars not detected in the optical SDSS spectra. In another recent study, Salim et al. (2009) analyse the 24 µm emission of a sample of optically-selected galaxies observed with the Spitzer Space Telescope (Werner et al. 2004) out to redshift z = 1.4. They conclude that AGNs identified in the X-rays and the optical do not contribute significantly to the 24 µm emission in their sample. Moreover, optically selected AGNs do not present any evidence for an excess infrared luminosity, while obscured AGNs detected in the X-rays can contribute only up to 50 per cent of the total infrared luminosity.
We have checked that the possible excess infrared luminosity arising from an obscured AGN in these previous studies is within the typical confidence range of L tot d
estimates for the galaxies in our sample. We conclude that the potential contamination of the 60-and 100-µm IRAS flux densities by obscured AGNs would not alter significantly our conclusions.
Comparison with models of chemical and dust evolution
In this section, we compare the physical properties derived in Section 4 for the galaxies in the matched GALEX-SDSS-2MASS-IRAS sample with the predictions of chemical evolution models including the formation and destruction of dust grains in the ISM. We focus on the recent models of the chemical and dust evolution of galaxies in a wide range of star formation histories by Calura et al. (2008) . These models, which are based on the formalism developed by Dwek (1998) , include the production of dust in the cold envelopes of low-and intermediate-mass stars during the AGB phase and in the expanding ejecta of type-II and type-Ia supernovae. Dust grains are destroyed mainly by shock waves caused by supernovae explosions. The Calura et al. (2008) models allow one to compute the evolution of the stellar and dust masses of galaxies as a function of the star formation history.
We are particularly interested here in the Calura et al. (2008) models for the solar neighbourhood and for a dwarf-irregular galaxy with continuous star formation. The solar-neighbourhood model aims at reproducing the properties of the Galactic-disc component in a 2 kpc-wide ring located at 8 kpc from the Galactic centre. In this model, which assumes gas infall but no outflow, the Galactic disc is formed in two main episodes. The exact expression of the star formation history, taken from Chiappini et al. (1997) , is essentially a function of the gas surface mass density with a critical threshold for star formation. In the model of dwarf-irregular galaxy, the star formation rate is expressed as a Schmidt-Kennicutt law and increases continuously with time. This model assumes gas infall and galactic winds. We refer the reader to the original paper of Calura et al. (2008) for more detail on these models.
In Fig. 10 , we compare the median-likelihood estimates of M d /M * and M d /ψ as a function of ψS for the galaxies in the high-S/N subsample of Section 4 with the predictions of the solarneighbourhood model (red filled squares) and the dwarf-irregular galaxy model (blue filled circles) of Calura et al. (2008) , at ages between 1 and 12 Gyr. At late ages, both models coincide remarkably well with the range of derived physical parameters of the GALEX-SDSS-2MASS-IRAS galaxies. The solar-neighbourhood model of Calura et al. (2008) does not include any bulge component. To locate the Milky Way in Fig. 10 , we add to this model a bulge stellar mass of 1/3 that of the disc. We assume that this bulge component has negligible contributions to M d and ψS (consistent with the chemical evolution model of a 12-Gyr old spheroidal galaxy by Pipino et al. 2005 ). The resulting Milky-Way model has a total stel- Fig. 10 ). These parameters are typical of moderately starforming and moderately dusty galaxies in our sample.
A valuable feature of the models shown in Fig. 10 is that they provide a framework to interpret the time evolution of the ISM properties of galaxies. Both the solar-neighbourhood and the dwarf-irregular galaxy models predict that, overall, M d /M * should drop and M d /ψ should rise as the specific star formation rate ψS declines. These trends, and the good general agreement of the models with the derived physical properties of the galaxies in our sample in Fig. 10 , suggest that the relations identified between M d /M * , M d /ψ, fµ and ψS in Section 4 (Fig. 6 ) may be the result, at least in part, of an evolutionary sequence. In detail, the interpretation of this sequence depends on several key assumptions of the chemical evolution models, such as the star formation history, the influence of gas infall and outflow, and the dust production and destruction rates. In the Calura et al. (2008) models of Fig. 10 (which both include gas infall, the dwarf irregular model also including gas outflow), a young galaxy has an ISM characterized by large amounts of dust-poor gas and forms stars at a very high rate. As the galaxy continues to consume gas into star formation, the stellar mass rises and the star formation rate declines, causing ψS to drop. The dust mass increases steeply during the first billion years of evolution, when the star formation rate is highest and large amounts of dust are produced in supernova ejecta and in the envelopes of AGB stars. As star formation drops, the dust mass M d also drops, because the production of new dust grains cannot balance any more their destruction in the ISM. This general picture, which is consistent with our results, is also in broad agreement with the predictions of simple closed-box chemical evolution models (e.g., Dwek et al.
2000; Edmunds 2001).

SUMMARY AND CONCLUSION
In this paper, we have assembled a sample of 3258 local galaxies with photometric observations from at ultraviolet, optical and infrared wavelengths. These galaxies were primarily selected from the SDSS DR6 spectroscopic sample cross-correlated with IRAS all-sky catalogues (which are flux-limited at 60 µm). The optical and infrared observations were supplemented with matched ultraviolet and near-infrared data from GALEX and 2MASS, respectively. The size of this sample represents a significant improvement over previous multi-wavelength studies of galaxies. We have used the model of da Cunha et al. (2008) to interpret the observed spectral energy distributions of the galaxies in this sample in terms of statistical constraints on the star formation rate, stellar mass, dust attenuation, dust luminosity, fraction of dust luminosity contributed by the diffuse ISM, and dust mass.
We have focused on a subsample of 1658 galaxies with highest-S/N photometry to investigate several significant correlations between various derived physical properties of galaxies. In particular, we find that the star formation rate averaged over the last 10 8 yr, ψ, correlates remarkably well with galaxy dust mass M d over 4 orders of magnitude in both quantities. The simple empirical recipe M d = (1.28±0.02)×10
7 (ψ/M ⊙ yr −1 ) 1.11±0.01 M ⊙ may be used to roughly estimate the total dust mass of a galaxy as a function of the star formation rate. We also find that the dust-tostellar mass ratio M d /M * , the ratio of dust mass to star formation rate M d /ψ and the fraction fµ of dust luminosity L tot d contributed by the diffuse ISM correlate strongly with the specific star formation rate ψS for the galaxies in the high-S/N subsample. Some of these trends had already been anticipated in the analysis of a much smaller sample of 66 SINGS galaxies by da Cunha et al. (2008) .
To investigate the origin of these correlations between various physical properties of galaxies, we have compared our results with the predictions of recent models of chemical and dust evolution of galaxies with different star formation histories by Calura et al. (2008) . We conclude from this comparison that the relations between M d /M * , M d /ψ, fµ and ψS could arise, at least in part, from an evolutionary sequence. As galaxies form stars, their ISM becomes enriched in dust, while the drop in gas supply makes the specific star formation rate decrease. Interestingly, as a result, a young, actively star-forming galaxy with low dust-to-gas ratio may still be highly dusty (in the sense of a high M d /M * ) because it contains large amounts of interstellar gas (Fig. 6 ). This may be important for the interpretation of the infrared emission from young, gas-rich star-forming galaxies at high redshift.
The results presented in this paper should be especially useful to improve the treatment of the ISM properties of galaxies in semianalytic models of galaxy formation. More specifically, the results of Section 4 provide interesting constraints on the relation between star formation activity and dust content in such models. For example, the derived relation between M d and ψ (Fig. 5) can be used in combination of the Schmidt-Kennicutt law (Schmidt 1959; Kennicutt 1998a) to describe the evolution of the dust content of galaxies together with that of the stars and gas. Also, the correlation between ψS and fµ (Fig. 6 ) provides valuable clues on the way in which to implement the modelling of the different phases of the ISM in simulated galaxies.
Our study provides a local reference for comparison with the properties of galaxies at high redshifts. Observations with the Spitzer satellite have shown that infrared galaxies dominate the star formation activity of the universe at redshift z ∼ 1 (Le Floc'h et al. 2005) . Moreover, dust emission has been detected at submillimetre wavelengths out to z ∼ 6, implying large dust masses and star formation rates of the order of several ×10 3 M ⊙ yr −1 in (at least some) young galaxies (e.g., Chini & Kruegel 1994; Isaak et al. 2002; Blain et al. 2002; Bertoldi et al. 2003; Walter 2009 ). The production of such large amounts of dust on short timescales might require both efficient star formation and efficient grain condensation in supernova remnants (e.g., Dunne et al. 2003; Maiolino et al. 2004 ). This could affect the relation between star formation rate and dust mass. Forthcoming observations with the Herschel Space Telescope and the James Webb Space Telescope will enable the extension to high redshift of the type of analysis achieved in this paper. This can only lead to an improved understanding of the cosmic evolution of the dust content of galaxies.
